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(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a low- loss 
power semiconductor device provided with a super 
junction which can be manufactured easily and is 
suitable for mass production, by controlling the 
acceleration energy of impurity ions and the area 
of the emitting area of the impurity ions. 
SOLUTION: At the time of forming a striped P+ 
boron- imp I anted area 3a having a uniform width 
from the front surface to the rear surface of an 
N+ silicon wafer 1 t it is necessary to form a 
uniform vertical boron distribution by 
continuously changing the acceleration energy of 
implanted boron ions and the range of boron in the 
wafer 1. Since the lateral extent of the implanted 
boron becomes broader as the range becomes longer, 
the concentration and width of the area 3a are 
made uniform in the vertical direction by 
controlling the width of the boron ion emitting 
area, so that the area becomes narrower as the 

acceleration energy becomes higher and the range of boron becomes longer. 
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(54) [&93©£fi0 ¥»£&B®M&#& 

(57) 

ic^C tf-l'fcaattfcmt-f 6 i tic J: (3 ¥*tt4>K ft 
2 ililciijtjW ^-vofiWt*|S)k:»oT-«*«i: 




S^lci;*), '>*<ifc»l««Soffl«Ri;»2» 
fllteSS l , SB 2»«o««TII«Mt*JMt*AK: 

ffisxomm t frmrr * r * *4«k t f s h*«#£b<& 

[f8#JS2] MEMIIHm^iiiatt. BJE^FIMW * 
[tt*«3] ffiEJ«lt««<BffiSW:, flftB^tt*^* 

-&^«iBM4t««offia<o»j»tt, WBHipa^*^* 
[»** 5 ] *mmz*m94*>zmiRmtzm»r 

SttEMi**lRllcK«j4art^*5ttS«EKi. !(52*g1t 
-* t ft« J: 5 fcEv^fcReBWKfcStnwH*^ * 

g*. teiBi, *2»ma!<o««o!>5Fje*»*3ft«Hat 

T-Jg £ 4 £ J: 5 fcfflB^Ftt*^ tf-^oaaS 

*0«b»k t Kam t *«ttE«w*mfc»o T-*fc 

ftS-t^^ttB+tt^llOAJtarrtHfeall^— FU 
EN*a»«tt««o^«ftj8«dSttEAlt*fi{cfBo 



[sS#>f 7 ] flflEP*a»Stt««*:«Bi6*«(ttt: 
WCfc5rtSr»*i:i--5W[*3B6B«OHt«(*:«B 

[0001] 

mcttfl^mAA¥»fl4tBb:ttJH$h«t> 
[0 0 0 2l 

1 wtsstt fc ft 2 ©msfcWte 9 t 

[0 0 0 3] ft^ro^pftWiSSrSiai-SfcWc:,. N 
-it tr # * 5/T yWSJttt £ >f *-V&A2fc£& 0 & LjS/B 

7 ias^x%mz9s&xm<Dmtht>K &w\zxmxmm 

[00041 H7 (a) , H7 (b) {C^jvf- J; ? (CN* 
v"J l 0 1 SrffljftU N^D^y^A 

— 10 l^±tcN"^t'^^^r/^l 0 2 $r^3cS-r 
60 &K07 (c) , ®7 (d) 1^1" J: 9 (c, -f^y 
ftA^^*rfflv^"C*«>*^*^*rfiEAU N-^tr^ 
^>7;Hl0 2lcP^«10 3^Mt2)o 
*MB>f^^ttA^^OS(E^^^«:fflv^-C, MEP 
+ gf« 1 0 SkiBfflrt- S**K:»>r*vS:ftAU N*« 
«10 4t»*t*. 

[0 0 0 5] T~*-Ar (m 

7=-;Ht ^TO>f^-^jaEAXa4:*7Lfe«lCfio 

[0 0 0 6] ftlCH7 (e) SlN _ x 

^m;w®i0 2^fU IH7 (c) , mi 
(d) l^i-xe«r»9il*tf, 87 (f) 0 

[0007]. B7 (f) lOTfip^^-^y^ 
V^Ttt, (d) (C*3V>TiE^<50-C% rr-m 

[0 0 0 8] i 5 *> a ^?rfflv> 

m\cwmzp + m®kN + m®xffi&tsti. wpiuzn 



-2- 



[0 0 0 9] U*>L±EO<fcd^ ^t^^^T/UJg^ 
[0 0 10] 

[ooii] ^^ii±iecDRgjii^^^-r-<<^*n 

[0 0 12] 

ft<, ^a^SldiSLfc-f^-V'tr-i.xttftt^lftW^ 
Sl:^ — i^-v > a ^Sr«^.fc(Sffl*B*ffl*» 

[ooi3] ftttwicrtu *&w<D*mft$im<owmjj 

jg^jSfcfcfc^T, tWBfBl, fg2£Sa<D®«(D**fi4S5 
oWfffi^tt t Bfrffi® t ^ffieiHtt^Alc»o X-feb ft 

[0014]9^L< «MefiM4««09«!(l, InlE* 

[0015] *fc#*L<«u m&mfmo&m\±. 
[0016] *tz, *mm<D*m&mm<DW&Jf&K* 

36*tfclc*5V*T. «HB^F«*>f*^<DaiR^^^S:fflv^ 
0«*«)^|«fc»*^»Jt#SHc« o T-S ft 5 X o 



ftmb-rzo 

[00i7]*t **Wo^ffKttoJH6*«fett, 

S l <t SB 2 &mi2tf>g!i£ <h &j&tirt 5 

*KBw»5S*ft»c*5^T. ffiEfiMt#ftlciW|ftBrt 

\cmm&mi, m2mmm<omm<omm^Mbmm 
flWB5Ftt»-f^>'©fiai4««srffi«>, mum 1. m2m 

P + 9««ttfl««:fl| *. 5 ^tttc ttt^H «:««tt«c 
flMrt-* r t IC <fc 13 N*S*«tt«**#fc+*¥*tt 

*J»t S 89EN*S!»«tt««<o»rffi«* b Wimffi b tm 
EJS»*lRJl-fto r-S t ft 5 J: 5 lcttE*tt^«OA 
M^fi*:^ y h U «rEN*ffl««tt««©^««5 

[0 0 2 0] 

1 osafc©»«fc«*-f *^flEA»ic x a * w< 

[0 0 2 1] Hilc^-f J:5K, N + V!l3y^x/N- 
1 oXBd^fi^i*/^^-^*!?*^ aJ-vtr-A 2 &J& 

[0 0 2 2] COit, N*i/y aVjrxA— 1(0*® 
01oTfc*fc^+*-5fcft* o w^X, X« 
¥^f^3) offiBJffiS. ZHttN + i/!)3y{r s /N-io 

[0 0 2 3] *5r*^^vtr-A<0JBI*««tt:3KffiJc:* 

Ta*tt*^ES:fflv^s r ^ t>x^ s c 

[0 0 2 4] I^W^^A^77^^l: 
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[0025] i&^*;\s*-mto<o®&{cn*<>m<Dmm 

[00 26] isr^y =i y$x.^-i<Dftmc&V%fc 
$%<D#tt*£b\zftmic® l Wi-tLtt, MIOTIC^ 

[002 7] *fcI3 1 <D%\C7jkt£ 0 ICs m%jjfa<D& 

N^>y ny^xA-i^WA^^^ 

[00 28] Mc|^2£JB^-CN + v'y ^ 

Vb-A 2 ^Mfil«N + ^ y ^ V^^/n- 1 <Dfi& 
1 (05®i£^(C^ *§^Jt$|& 3 ^ <b 

[0 0 2 9] 5t(-o^fcJ:plc, N + '>y3y!)i/N- 

0 2^i^|C^1-<t 9^, illC^T 

[0 0 3 0] Bi^=¥-BMt«:tT5wtlcJ:9. N* 
**Mol^£fc£C$J;5fc:4S. rcofctf), 12 

Ka:^*— idp^Sh*:* paw ^>A5^aiai-6 
t# 9 y ^-c*+ x mw±m® 3 p 

[0 0 3 1] ZCDXO^. JSa*A^*-||Mt«f*.tfN 

£ # "C # * tf s mmfrh P * Jh«« 3 * -eo& 

[0 0 3 2] B 3 RV*(D£\C7F-t£ 0 N + V!)n 

>t*^-i<D&ffifrt>mm*Xs *#-*** h 5 



[0033] tm, aAS^fc* 

£Agi«3 a<D«*£«*SiItefifcttLT-«fc-t- 

[0034] ***co*a«)*{t:tt, aoaa 

U y ^ 1 <^^®^bS®t-^5 J: 5 td LT 

^SAHi® 3 #n**> y =2 >- £ 1 er>g®a><b^@ 
**ttA««3 3ftsp*ic»ku, N^y = 

v^zn/N-i &««-*--&*-✓*";?* ^^jgjft 
[0 0 3 5] ±E»l<0H*<D»ttfc:l5V v t, 

y ? htt-T?**i»!B:ftv\ 

[0 0 3 6] M^$:ftlOM^U *<BIH»B5« 

»*^^B:ft4ffirt(c4bM*-5ii(rEP" ,, *!>*aA««3 

[0 0 3 7] r©J:5K, P + *^S^A««3 atom 
[0 0 3 8] ^(C|l4icS<5^ v *»WOfB2©HftO 

[00 39] tt D^ld, PEP (Photo-Engraving-Proce 

«^^Pgpi:1-^^^ hue;* Mrt»e>fc**!>*>f:*- 
VlT-A©ait^*^tr»aL, »aa*>u^-*:5B« 
^^^^•frT^^^^>-f-A2$r^lti-6 0 Z<D 

*»>*>f *y<0W«tt«j£^7 7jy^*tt<0*^ 
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[0040] m Lfc* 5 mm 

««r«l»-r 6 r £ IC <£ 0 Hi*l:ftAi<ofl8«:}ToT *> 
[0 0 4 1] *^*^*Pi»3:*/^-fcttA*<OlWIBl 

[0 0 4 2] 3l«tt«^9*oSttftiR«a«rff^tf. 
H 4 0*T*« 0 ^ y * *ttA«« 3 a & P * 

[00 4 3] :OJ:5iatN + i/!)3y^x/N-l(D 

A««<0«#IS 3 fc»+J: 5 fc«S#lSfc-jrcft< T 
S*. 

[0 0 4 4] 4*5, #**^*:'ttA«(OT=-A'XS 
P + * »Jr*«tA«« 3 a <^*B3fiff "C^Sft 9 tt* €>IC " 

>r y«« t * 3 ftmzn&tiit® 4 on*® 

fttM©««&Wc# < »ft;bftS r £ ttftv\ (■ 5 

(d) <DtfcfE#fi&) e 

[0 0 4 5] ScKlSfcg-J^ #»EO|g3<&S6Jfi<D 

^^*fflv^*^*t«^*^ttA^J:<5^--/^-i; 
+v^s/ay«)*riOSrjfeK:ov^rRW1-5c 0 5 (a) 

[00 4 6] 15 (a) fca*1\fc3fc:, S2^W 
1 atC^!>^^^-Vf-A2$:^M1-2)o roiJKL 

[0 0 4 7] &lCl5 (b) (C^-T<t9lC N PEP£/8 
l^TS'SJ 3>r)xA- 1 aOJilc, 19157* V 



-1 aa>±l£*J5l£L"Cfcft^U 
[0 04 8] ^l#^^^l2E«5Lfc7* h l/^ h 4 a 

(b) «c&T^0/Nyf-Tf*LfcN*«lttA««3bS: 

ON + &aA®*j&3 bt>x *l-ttA*tvfc>f^v<o«* 

3^9HaiE*rtUcJitfl5:«v^s:t^*40, ©5 (b) 
«H«)^n^/Ny^T?«1-J: 5 4««««3 c 

[0049] rc-c, mA£titc*$mtm<Dmmm 

fi, SttevMcpVN*«^ffi*s»rt*tt, %<nibvm 

* * i??-e*i{B $ n + ® & fc ft a. 
[0050] roi:5ldLT^$ixfc^w?-^^> 
^^3y«^5 (c) fl&ttftjRftiSSrl* 

*ftw-3»-«4*n«)»*#««-*ft« 

&<tftSo 

[0051] 3i*«»«timxtt^*^aEALr, 
15 (d) ic^i-«t 5 icn + FN y««s tN + y-^ 

ttfc*MI*ON**«3b # fcN*y-.X«W6fc©IB«) 
S^®tC^mLfcM^OP^^3a / 

[0 0 5 2] r<Oi5^UXSfi*B^BttlLfc««a 
(DP + ia3a' 0«ffiSrN^-r^*/WCSlBS*H 

if, NMosiof^^i ux»f^$^rt^-e# 

So "t-ftfr^N 15 (d) HmJEAS 
1:^365 6 P + «* 3 a' ^N + ffi^3b / J&»e>43*- 

[0 0 5 3] KWvaSIi5iW-/<-^ 
V^^3^lC?&oTN + ®yc3 b' Ort^^iiO, N + K 

"v^NMosa^fi»5te«*ffl*»*sfiat 

»«d5*,6. ft*3, ±E<0KW(d*5i^T, PS, 
•RCi-tttf. l^«lcL-CPMOSffl<Ofia*«*ffl*» 

[0 0 5 4] »clC06S:ffiV^T*»WOfB4O*!6«>« 



-5- 



• ^+ yfc»i«t5*ftS:»fltS. 

[0 0 5 5] B6Jc*5V^-Cl 0f*B^, llttH-T-JF 

w (*) , 1 3tt*att*»abfc»*tt*«L 14 « 

[0 0 5 6] H6fc^ig««rtfc:fc^-C P + i/'j3 
W^^i/ h 1 6^^; h(0*fit**^t*tt^« 
ojaat*fiji:*sWT^*SJ:5l2:KRL, »^^^ 1 4 
Srfr LT =" !M - h S n^^tt^H 1 5 £J8M LTJBj^ 

«i7 (p + vy3W^yh©-ffi) <D*\cN+m® 
l 8 SrS5ll^JBfiK1-S. 

[0 0 5 7] *tt^«ttHW«>«»»-Cflfe«Sttfc* 
a*tt«U lSrSBStti 2 (tK) S:iiia*^4Ci:^ 

[0 0 5 8] * h7>f^tt©N + ««l 811, P*t0^y 

h7>f:/ttoft^** l 4&BBKU jR+tt^-»i3S: 
^ y * - b £ iifc + l 5 5 r t K X 9 MjS, £ 

[0059] ■WFHoSMttiKi^-e, p*^y 3 

[0 0 6 0] ^fe*«f«tt±IB^II160Jg«(C|»3eSH 

li^y) Srffli^lilPItKlJ:^-^— ^-v >9 
[0061] »28ta^^ya.y^^ 

[0 0 6 2] ®4<Z>Hte<D^«8(C*5V>r, P*5/ 

y awv=fy h^P^i^D^W^^y 

[0 0 6 3] WMM^fiv^Wy 



[0 0 6 4] S4(DHiiS(0^ffi(C*3t>-C > P + i/Jay 

t^y^yicK^Stwi^^o ^^^^ 

[0 0 6 5] 

[0066] ( i ) astwxttaft»*3Sic <t 9 >r *^ 

[0 0 6 7] (2) -*©HP««r#+5^ h^fTTC 

4>ftyttA8tfcPEPlgo^^t^-^ 
[0 0 6 8] (3) -S©BBP*«r*r6^ h^^tf 

iti-S^4:fci9»l, »2»«ffl<D«*fc#rtrt-;fr 
[00 6 9] (4) P^^^y^y^H^!)^ 
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[El 2 j *«w<o»io*«<o««i-«aB3t*^*- 

[04] *»W<7>JS2©*lS©»lllJcff5*iR^^^S: 

[0 5] *58WO»3©S6j»©»«(c«*Kl5*iR^^ 
? fejfll\fc*— /<— > 3 ^o»3t*jfeSr^"f 

0 O 

[0 6 ] *$gE4>& 4 <05ljft<D«ttK:«3 ftt^HJHit 
[0 7] ^-^-r^^i/a V(0»3a*feO- 

[ft**>nn] 

1 a —i/D =J^£:n/N— 

3-P* ***#Jk«* 
3a»-P + 

3 a' P* gl« 

3b -N* 

3 b' -*t««<oN* fiige 
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5 -NT KM>« 
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1 1 

1 3 
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1 6-P* J /!)3W^ h 
1 7-P* «W 
1 8-N* 

1 0 1-N* KW^SK 
1 0 

1 0 3- h l"-^ 
1 0 4-P* 4*>&A 
1 0 i/V 3 vS^JgS^S 

1 0 6- 
1 0 7 — P* 1 

i o 8-n- y— ; 

1 0 9-y-Mttt 
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